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The purpose of this study was to assess the walkability of the community surrounding the Wright 
State University (WSU) campus using the Postsecondary Education Campus 
Walkability/Bikeability Semantic-Differential Assessment Instrument.  Path safety, path quality 
and path temperature control were the three categories measured using twelve separate criteria.  
Thirty-four path segments were assessed in three distinct areas surrounding WSU campus; 29 
segments were assessed during the day and five segments were assessed at night.  The overall 
walkability score of the campus community was 66.2% or an average grade of C.  No path 
segments scored above 85% and six path segments scored below 26%.  Fifteen path segments in 
a residential area and had a walkability score of 72%.  The residential area scored high (above 
4.0) in the criteria of crosswalks, path maintenance, path size and accessibility. The other two 
areas were commercial and retail areas and had walkability scores of 69.7% and 43.3%.  The low 
walkability scores (below 2.0) for these two areas are due to poor motor vehicle pedestrian 
conflict, nighttime safety and aesthetics.  The campus community surrounding WSU is mildly 
walkable, with the residential area and one commercial area moderately walkable.  Path 
maintenance, path size and wheelchair accessibility were features that were conducive to 
walking.  Shade and nighttime safety were features that had the lowest scores.  Overall, the 
walkability of the campus community is mildly walkable, with overall good scores for path 
quality, but has areas a few path segments that need improvement scored very low dropping the 
average walkability score. 
 Keywords: walking, paths, accessibility, physical activity, recreation 
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Walkability of Campus Communities Surrounding Wright State University 
Obesity has become a major public health problem in the United States over the past 
three decades.  Individuals are living a more sedentary lifestyle that has greater amounts of 
stress, high caloric dense fast food and decreased time for quality exercise.  College and 
university students also live similar lifestyle that has created an increased Body Mass Index or 
BMI.  Students for the first time are living on their own and are able to make independent 
decisions on what they eat and drink and have greater demands to study, which leads to 
increased weight.  College communities have a distinct opportunity to establish a healthy 
lifestyle by creating an environment that encourages students to exercise more, specifically to 
create a walkable community. 
The college community is more than just the campus area that is designed for studying 
and living, but also the surrounding area of campus.  A walkable college community is a 
community that has all the attributes needed to support students in a walking lifestyle.  Attributes 
like mixed land use, sidewalks, connectivity, safety, and aesthetics encourage students to walk.  
Walking for transportation, such as to class and other campus destinations, as well as walking for 
recreation can result in sufficient exercise to get the recommended amount of cardiovascular 
fitness required to maintain a proper body weight. 
The attributes of a walkable college community need to be considered in the design of 
college campuses.  To be walkable a college campus needs to have an aesthetic look that makes 
walking enjoyable.  Creating a built environment on a college campus that in designed and 
encourages students to get the proper amount of exercise and can play an important role in 
decreasing obesity rates of college students.  Students that develop a walking lifestyle may learn 
a lifelong practice of exercise. 
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Statement of Purpose 
The purpose of this study was to describe the walkability of the areas surrounding Wright 
State University campus.  Using the Postsecondary Education Campus Walkability/Bikeability 
Semantic-Differential Assessment Instrument, the areas within a one-mile buffer zone of the 
campus was audited for walkability.  This study builds upon a previous study describing the 
walkability of the same campus.  Mixed land use, connectivity, sidewalks, aesthetics and safety 
are key attributes that can affect choices that individuals make about whether to walk or to drive.  
Understanding the ways mixed land use, connectivity, sidewalks, aesthetics and safety affect 
walking may help increase the understanding of walkability and help increase walking as 
exercise on and around college campuses. 
Literature Review 
Obesity is a major public health problem facing the United States today.  Cardiovascular 
disease, cancer, diabetes have all been linked to obesity and obesity rates have steadily been 
climbing over the past decades.  In 2010, 35% of all adult Americans were obese (Carroll, Kit, 
Flegal, 2012) compared to only 16% in 1995 (CDC, n.d.).  Having an unhealthy weight has 
many adverse effects on one’s health.  Obesity is a risk factor for many diseases.  Being 
overweight, obese or morbidly obese has been shown to increase risk of hypertension, type-2 
diabetes, stroke, certain types of cancers, osteoarthritis and sleeping disorders (CDC, 2010).  It 
estimated that annually 110,000 deaths are attributed obesity (Flegal, Grauburd, Williamson, & 
Gail, 2005)  
The most commonly used measure of obesity is Body Mass Index or BMI. BMI is 
determined by comparison of weight to height.  BMI is calculated by dividing an individual’s 
weight in kilograms by height in meters squared and rounding to the first decimal (kg/m2 = 
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BMI).  Individuals who have a BMI of 25 or greater are considered overweight.  Those who have 
a BMI of 30 or greater are considered obese.  Anyone with a BMI greater than 40 is considered 
morbidly obese.  
Risk factors related to obesity decreases for individuals whose BMI is within the normal 
range of 25 or lower.  To lower an individual’s BMI, their weight needs to decrease.  Weight 
gain is the result of having an imbalance in the number of calories consumed verses the number 
of calories expended.  If calories consumed is greater than the calories expended then there will 
be weight gain.  Weight loss occurs when calories consumed are less than calories expended.  
How many calories are consumed is determined by eating habits.  Calories expended is 
determined by an individual’s metabolism and the amount energy (calories) they expend in 
activity.  
To maintain a normal healthy body, it is recommended that adults get an average of 150 
minutes of moderate to vigorous exercise per week.  Moderate to vigorous exercises includes 
running, jogging, biking, aerobic classes, swimming, participation in sports, and weight lifting.  
Walking does not require a high level of cardiovascular fitness. Walking can be an excellent way 
to achieve 150 minutes of moderate to vigorous exercise.  Walking can be divided up into two 
types, walking for recreation and walking for transportation.  Walking for transportation is 
defined as walking for the purpose of getting to a destination, whether it is to work, school, 
shopping, home or a park (Coogan, Karash, Adler, & Sallis, 2007).  Walking for recreation is 
walking for enjoyment or for fitness.  Any type of walking can fulfill the requirement of 150 
minutes of moderate to vigorous exercise per week.  Walking has many positive health benefits.  
With the physical exertion from as few as 30 minutes of regular walking every day, the risks of 
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cardiovascular disease, diabetes, cancer and osteoporosis improved, weight can be controlled and 
levels of stress improved (Ham, Macera, & Lindley, 2005).  
Walking is an appealing physical activity because almost everyone can walk and it 
requires only limited equipment and the ability to get started.  The equipment need to walk is 
often very affordable and easy to obtain.  A good pair of walking or running shoe and 
comfortable clothing that permit unrestricted movement is all that is needed to walk.  Food 
needed to make sure that there is fuel to burn while walking and water is needed to keep 
hydrated.  Having an environment that allows for walking is an important consideration.  An 
environment that is designed for walking or at least supports walking as a form of transportation 
may encourage individuals to choose walking over other less active forms of transportation, such 
as driving. 
A community design that encourages walking needs a different built environment than 
one that is built for motor vehicle transportation.  Considerations for a walkable environment 
include having destinations within an appropriate walking distance, one to two miles or less, 
zoning for recreational areas, shopping and place to work as well as residential buildings.  Also, 
walking paths and traffic control measures for safety, so individuals are able to move between 
homes and nearby designations need to be included in the design of the community. 
Maintaining a healthy weight is dependent on eating healthy foods and getting enough 
exercise.  Walking is one of the easiest ways for people to achieve the amount of exercise to lose 
weight or maintain a healthy weight.  This is especially true if walking is done because it is the 
most convenient form of transportations.  An environment that encourages walking does not 
happen by accident, it has to be planned and designed to encourage walking as one of the main 
forms of transportations (Southworth, 2005). 
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Walkability and the Built Environment 
Walking either for recreation or transportation requires a built environment that 
encourages walking.  Southworth (2005) indicates that a built environment supports and 
encourages walking by providing for pedestrian comfort and safety.  It must have paths that connect 
people to varied destinations within a reasonable amount of time and effort.  The transportation 
routes need to offer visual interests in journeys throughout the network.  The main component of 
walkability is how the built environment facilitates walking.  The simple generic definition of 
walkability is how easy it is to walk in a community.  An easy walkable environment has many 
attributes that support walking.  Attributes such as mixed land use, connectivity between sites, and 
sidewalks are needed.  Other attributes that encourage walking include aesthetics and safety.  All of 
these attributes are important factors that can encourage individuals to choose walking over other 
forms of exercise and transportation. 
Mixed land use. 
Mixed land use influences walkability.  Mixed land use is a concept that defines a 
community as having many different areas set as side for a variety of purposes.  Mixed land use 
areas can be divided into five types; residential, retail, entertainment, office, and institutional 
(Frank et al., 2010).  Residential buildings include homes, apartments and other building where 
people live.  In university settings this includes dormitories.  A walkable environment includes 
retail buildings for shopping and groceries, as well as banks.  Entertainment venues such as 
restaurants, bars, gyms and theaters help to create a walkable environment.  Outdoors area like 
parks, recreational activities, and areas set aside for nature are other places people may choose 
for recreational walks.  Having office and other buildings where individuals work as part of the 
mix helps to create a community where people will choose to walk.  Institutional including 
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schools, churches and community centers also contribute to a walkable environment.  
Communities that have all of these different types of land use need to have destinations within a 
mile or two or a ten to fifteen minute walk (Southworth, 2005).  Areas with these characteristics 
are sometimes called a compact neighborhood. 
Individual who live in walkable compact communities that are two and half times more 
likely to walk than individuals who live in communities that were not compact (Coogan et al., 
2007).  Coogan, Karash, Adler, and Sallis (2007) studied personal values, neighborhood type, 
and availability of motor vehicles of 865 individuals who recently or were planning to move to 
determine factors that influenced their decisions to walk for transportations.  Results show that 
identification of mixed land use is a significant factor in an individual’s decision to live in a 
specific community.  Leslie et al. (2005) studied walkable attributes in neighborhoods in 
Australia.  Their research shows that mixed land use is an essential attribute of a walkable 
environment.  Access to multiple destinations close to one’s residence or workplace is positively 
correlated with walking.   
Connectivity.  
In addition to having many different destinations to walk to, having sidewalks and 
crosswalks between the destinations to walk to increases the walkability of a community.  
Having the ability to quickly and efficiently get to a destination is also important.  This 
characteristic is defined as connectivity.  Good connectivity occurs when numerous intersections 
and smaller block lengths create a neighborhood that can easily be walked and navigated 
(Southworth, 2005).  Connectivity has been measured two ways; number of intersections per 
square mile and the ratio of the direct distance between two points and the actual distance 
traveled (Handy, Boarnet, Ewing, & Killingsworth, 2002).  Intersections that allow individuals to 
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navigate a community quickly and allow the most direct route to their destination increase 
connectivity.  Smaller blocks create a greater number of intersections resulting in more 
opportunities to select a more direct route.  With increased connectivity walkers are able to get to 
a destination using a more direct path, or as the “Crow Flies.” 
Intersections with well-designed crosswalks create a safe way to travel across a street.  
The availability of crosswalks is an indicator for walkability (Casagrande, Gittelsohn, 
Zonderman, Evans, & Gary-Webb, 2011).  Crosswalks lessen the burden of worrying about 
safety for pedestrians when they cross busy streets and improves connectivity. 
Horacek et al. (2012) measured paths with intersections using a five-point scale with one 
being the lowest and five being the highest in a study of college campuses.  An intersection was 
scored a one if an intersection had no crosswalks and high traffic volume.  If there were no 
crosswalks and low traffic volume intersections were given a score of two.  A score of three was 
given to an intersection that had a crosswalk but no traffic control, such as a traffic light or stop 
sign.  Intersections that have a way of controlling traffic receive a score of four.  The top score 
was given to paths that do not need a crosswalk or if an intersection is clearly marked and has a 
traffic light or stop sign.  The mean crosswalk score across all the universities for all the path 
segments studied was 3.87.  Forty-seven percent of the universities had a cumulative crosswalk 
score below the level of 4.0 (Horacek, 2012). 
Sidewalks.   
Just as having multiple destinations, quick and easy access to those destinations is needed 
to have a walkable community.  Sidewalks, the pedestrian’s roadways, directing people where to 
walk and allow easy commuting from one destination to the next.  The presence of sidewalks 
alone does not create a walkable community.  It is important that the quality of the sidewalk is 
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good to allow individuals to safely use them.  Lee, Ory, Yoon, and Forjuoh (2013) looked at 
barriers to walking for obese individuals.  The poor quality of sidewalks was given by 42% of 
the respondents as a reason for not walking.  The authors also found that lack of connectivity of 
the sidewalk is also a significant barrier to walking, 42% of individual gave non-continuous 
sidewalks as a reason not to walk.  Sidewalks need to be free of barriers that restrict movement 
and have buffer zones between the sidewalk and the roadway to protect pedestrians from traffic 
(Southworth, 2005).  Sidewalks need to be wide enough for two to three people to walk side by 
side and have a smooth surface without holes or bumps (Southworth, 2005).  Well-lighted 
sidewalks increase safety and ease nighttime walking (Southworth, 2005).  Sidewalks are a 
needed attribute to increase walking.  Saelens and Handy (2008) conducted a meta-analysis of 
six studies that show that sidewalks contribute to increases in walking.  Carlson, Aytur, Gardner, 
and Rogers (2012) also found a direct relationship between the presence of sidewalks and the 
number of individuals walking in Manchester and Portsmouth New Hampshire.  Horacek et al., 
(2012), measured sidewalk quality on six criteria; maintenance, size, buffer zones, terrain, 
aesthetics and accessibility to mobility impaired individuals, found that only 53% of college 
campuses had quality sidewalks that could increase the number of students who walk to class 
and home. 
Aesthetics. 
Mixed land use, connectivity and sidewalks are necessary components of a walkable 
community but an aesthetically pleasing environment is also needed to encourage walking.  A 
community that has trees, benches, interesting areas for viewing and attractive architecture is 
aesthetically pleasing.  Handy et al. (2002) defined aesthesis as “Attractiveness and appeal of a 
place” which includes the appearance of the building, landscaping, shade trees, and public 
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amenities such as water fountains, benches and lighting.  The appearance of an area or 
community and the views it provides encourages individuals to walk (Saelens & Handy, 2008).  
Horacek et al. (2012) noted that aesthetics were a positive factor in walkability in 73% of college 
campuses studied.  These findings put greater emphasis on campus aesthetics compared to a 
normal urban community.  Enjoying the environment in which one walks increases the 
probability of walking. 
Safety. 
Safety is another important component that affects walkability.  Safety has many 
different aspects that effect walkability; crime, environmental safety and vehicle conflict are just 
a few.  Crime reduces the willingness of residents to walk in a community.  Yang, Diez-Roux, 
Auchincloss, Rodriquez, and Brown (2012) show that walking decreased in lower SES 
neighborhoods as a result of increased levels of violence.  Lovasi, Neckerman, Kerker, and 
Rundle (2012) looked at safety hazards in New York City and found the walking decreased as 
homicide rates increased.  Crime rates and violence is a deterrent to walking and in turn 
decreases a community’s walkability. 
Environmental amenities like proper streetlights and telephones or call boxes have an 
effect on walking.  Even on college campuses, safety is an important factor in determining 
walkability.  Horacek et al. (2012) found that 80% of college campuses have poor lighting and 
access to call boxes.  When community residents feel safe they are more likely to walk than 
people who live in communities where they do not feel safe. 
Traffic safety is another factor that contributes to walkability.  Accidents with motor 
vehicles have a mixed effect on walkability.  Walking in general is a more dangerous activity 
than driving.  Lovasi et al. (2012) found that walking in communities with frequent active 
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vehicle transportation had higher rates of fatal pedestrian-motor vehicle accidents.  This is most 
likely due to the increased number of individuals walking in high traffic areas.  Southworth 
(2005) reported that pedestrians are 23 times more likely to be killed than individuals traveling in 
a car. 
Traffic-calming devices, like speed bumps, traffic cameras, frequent stoplights, and stop 
signs slow traffic and allow pedestrian access to crosswalks.  In areas where traffic-calming 
devices are used have higher incidences of walking (Southworth, 2005).  When children have to 
walk in areas that have high traffic volumes rates of walking to school are lower (Giles-Corti et 
al., 2011). 
Crime rates, environmental amenities and traffic-calming devices are all factors that need 
to be considered when designing a walkable community.  There are many environmental design 
concepts that influence individuals to walk.  The choice to walk is a conscious choice by the 
individual but that choice can be encouraged by city planners who design an environment with 
the easiest and most convenient ways to get between two destinations.  Residents need access to 
crosswalks and sidewalks so they have a designated space for walking that does not conflict with 
motor vehicle traffic.  The design should include as many different destinations within a close 
vicinity of each other.  Walking for transportation requires quick and easy ways to navigate in a 
community.  Navigation should be designed so that walking is direct without any barriers.  When 
individuals can walk from home to work, to the grocery store to a restaurant and then to a movie 
and back home easily they are more likely to choose walking as a means of transportation.  
Walking is an effective method to exercise that can help individuals to lose weight and improve 
health outcomes associated with obesity.  Having an environment that is inviting encourages 
people to walk.  An evaluation of the characteristics of the build environment in a community to 
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is a way to determine if it is walkable.  College and university campuses and the community that 
surrounds the campus is an environment distinct from other communities.  Campuses typically 
have large sidewalks that are removed from motor vehicle traffic.  They have a large number of 
destinations that can easily be reached by walking (Sisson, McClain, & Tudor-Locke, 2008).  
The area adjacent to the campus where student reside, work and play is the community in which 
many students spend the majority of their time and a primary part of their college experience.  If 
a college campus and the community surrounding it are walkable students are more likely to 
walks and a get the exercise they need to help maintain a healthy body weight. 
Research Questions 
The purpose of this project was to describe the walkability of a one-mile area around the Wright 
State University campus.  Specific research questions to be addressed include the following: 
1. What is the overall walkability score of the areas surrounding the Wright State 
University campus? 
2. Do different areas surrounding the Wright State University campus have different 
walkability scores? 
3. Do nighttime and daytime walkability scores differ in the areas surrounding 
Wright State University Campus? 
4. How do the three categories; path safety, path quality and path temperature 
control of walkability score compared to how the segments are graded? 
5. How can walkability in the off-campus community be improved? 
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Methods 
Setting and Sample 
The target area for the walkability audit was the college community that surrounding 
Wright State University (WSU) main campus.  The official address of WSU is 3640 Colonel 
Glenn Highway, Dayton Ohio.  The campus is located in the southwest corner of Ohio, in 
Greene County and the city of Fairborn.  Both campus and the surrounding college community 
are located between Area A and Area B of Wright Patterson Air Force Base.  The campus is 
approximately 560 acres of land and has 51 building for academic, academic support and student 
residences.  The surrounding college community of WSU is divided into three areas. The retail 
areas, office buildings and hotels are across from campus on Colonel Glenn Highway.  Separated 
from the campus by Interstate Highway 675 is a larger area of retail and commercial business, 
healthcare providers, residences, and the Fairfield Commons Mall.  A residential area, located to 
the west of campus, is bordered by National Road to the west and Kauffman Avenue to the 
north. 
Maps of campus and the surrounding area were used to identify the areas within a one-
mile buffer zone.  A one-mile buffer zone from the edge of campus that was accessible to the 
average student and faculty at Wright State was used to establish the boundary for the 
walkability audit for the community area surrounding campus.  Some areas within the one-mile 
buffer zone fall within Wright Patterson Air Force base and can be accessed only by military 
personnel.  These areas were not included in this audit.  University campus maps and Google 
maps were used to identify the individual path segments that were to be included in the audit (see 
Map Images 1 and 2 in Appendix 5).  Student walking routes between each destination off 
campus to campus were used to select paths segments to be accessed.  Only path segments that 
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were on public streets were audited.  Path segments on private land, like apartments complex 
roads, were not included in the audit.  Thirty-four path segments in the campus community area 
were identified (see Table 1).  These were named and their start and end points were identified 
and marked on Google map printout with a number. 
Table 1. Segment Identification List for WSU Campus Community 
SEGMENT IDENTIFICATION 
# on 
map Name of street/area Start point End point Evaluator 
1 Duncan Dr. Sanzon Dr Zink Rd AF/LN 7/28/12 
2 Sanzon Dr Duncan Dr Zink Rd AF/LN 7/28/12 
3 Forest Ln Dead End Zink Rd AF/LN 7/28/12 
9 Peppercorn Apt. Peppercorn Blvd Apartment Complex N. AF/LN 7/28/12 
10 Peppercorn Blvd Zink Rd Reese Dr AF/LN 7/28/12 
11 Peppercorn Apt. Peppercorn Blvd Apartment Complex S. AF/LN 7/28/12 
12 Eagle Highland Dr Apartment Complex Zink Rd AF/LN 7/28/12 
17 Reese Dr Peppercorn Blvd National Blvd AF/LN 7/28/12 
18 Cinnabar Pl Peppercorn Blvd Apartment Complex N. AF/LN 7/28/12 
19 Zink Rd Col. Glenn Eagle Highland Dr AF/LN 7/28/12 
20 Zink Rd Eagle Highland Dr Cimarron Apt Driveway N AF/LN 7/28/12 
21 Zink Rd Cimarron Apt Driveway N Kauffman Ave AF/LN 7/28/12 
22a Presidential National Tire Co University Blvd AF/LN 7/28/12 
22b Presidential Col. Glenn National Tire Co AF/LN 7/28/12 
23 University Blvd Col. Glenn Holiday Inn AF/LN 7/28/12 
24a Presidential University Blvd End of Sidewalk AF/LN 7/28/12 
24b Presidential End of Sidewalk Center Park Blvd AF/LN 7/28/12 
25 Executive Parkway Presidential Col. Glenn AF/LN 7/28/12 
26a Park Central Closest Segment to Col. Glenn   AF/LN 7/28/12 
26b Park Central Closest Segment from Col. Glenn   AF/LN 7/28/12 
27 Presidential Park Central Paramount AF/LN 7/28/12 
28a Paramount Col. Glenn Presidential AF/LN 7/28/12 
28b Paramount Presidential Hotel AF/LN 7/28/12 
29 Col. Glenn Presidential Zink Rd AF/LN 7/28/12 
30 Col. Glenn Zink Rd National Blvd AF/LN 7/28/12 
31 Fairfield Rd Col. Glenn Exit/Entrance to 675 N AF/LN 7/28/12 
32a Fairfield Rd Exit/Entrance to 675 N Crossing Blvd AF/LN 7/28/12 
32b Fairfield Rd Crossing Blvd Pentagon Rd AF/LN 7/28/12 
33 Pentagon Rd Fairfield Rd Commons Blvd AF/LN 7/28/12 
34 Pentagon Rd Fairfield Rd Buffalo Wild Wings AF/LN 7/28/12 
35 Crossing Blvd Fairfield Rd McDonalds AF/LN 7/28/12 
36 Pathway Lot 4 Apartments AF/LN 7/28/12 
37 Raider Dr Peppercorn Blvd Eagle Highland Dr AF/LN 7/28/12 




Three areas of the WSU campus community. 
 Within the one mile buffer zone surrounding the WSU campus are three distinct areas, 
with different land uses.  The first area is a residential area with apartments and other off campus 
housing.  This area is located to the west of campus and is bordered by Wright Patterson Air 
Force Base.  See Figure 1 and Appendix 6 for more photos of the residential area. 
 
Figure 1.  Path segment in the residential area located west of Wright State campus. 
 
The second area is commercial and retail area to the south of campus.  This area includes 
restaurants, bars, office buildings and a grocery store.  This area includes Colonel Glenn 
Highway and is in between campus and I-675.  See Figure 2 and Appendix 6 for more photos of 




Figure 2. Path segment on the Colonel Glenn Highway, Dayton, OH between I-675 and 
the Wright State campus. 
 
The final area is a retail area that includes Fairfield Road and Fairfield Commons Mall.  There 
are many retail shops, restaurants and hotels in this area. The most distinguished feature of this 
area is Fairfield Road as it crosses I-675.  See Figure 3 and Appendix 6 for more photos of the 
Fairfield Road area. 
 
 
Figure 3. Path Segment on Fairfield Road, Dayton, OH crossing I-675. 
 
Instrument 
The walkability audit of the college community surrounding Wright State University was 
conducted using the Postsecondary Education Campus Walkability/Bikeability Semantic-
Differential Assessment Instrument.  This instrument was developed by Horacek et al. (2012) 
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using the Centers for Disease Control and Prevention (CDC) Healthier Worksite Initiative 
Walkability Audit tool.  The instrument was initially used to study postsecondary college and 
university campuses walkability and bikeability of thirteen postsecondary campuses and was the 
only walkability instrument that specifically investigates university and college campus. 
Dr. Horacek provided the instrument and webinar training on the use of the instrument 
for this study.  The instrument includes, segment identification list (see Appendix 2), data 
collection tables and data entry spreadsheet (see Appendix 3) with embedded formulas to 
calculate scores for each path segment.  Instructions on how to conduct an inter-rate reliability 
check and an inter-rater reliability score spreadsheet with embedded formulas was also provided.  
Path segments are sections of roads or routes where individuals walk.  Path segments 
were scored on 12 criteria that cover three walkability categories: safety, path quality and path 
temperature comfort.  The four criteria for the safety category are pedestrian facilities, 
pedestrian/biker and motor vehicle conflict (Ped./MV Conflict), crosswalk quality and nighttime 
safety, which was only scored on path segment audited at night.  The seven criteria for path 
quality category are path maintenance, path size, buffer zone, accessible/passable for mobility 
impaired, bikeability, terrain, and aesthetics.  The final criterion is path temperature comfort.  
The path temperature criterion was scored only during the daytime audits.  
Each criterion was scored on a scale of one to five.  A score of one indicates that a 
segment is unsafe and does not support walking.  A score of five indicates a segment that 
supports walking and was safe.  Specific parameters are provided for scoring each criterion was 
outlined on the data collection survey spreadsheet of the instrument (see Appendix 1 for details 
about scores for each criterion). 
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Inter-Rater Reliability/Instrument Calibration 
Inter-rater reliability (IRR)/Instrument calibration was done to ensure that the researchers 
were evaluated each segment in a similar fashion.  The IRR instrument calibration uses 
similarities in rater scores to calculate a percentage measures to evaluate how similar the 
researchers assessments of each path segment are (see Appendix 4).  The research team of two, 
the principle investigator and a colleague, used the same instrument and methods to assess 
walkability all 34 path segments in the one-mile buffer zone off-campus.  Five path segments 
audited at night to determine nighttime walkability.  The research team conducted audits of each 
of the path segments independently.  Each researchers score were entered into the IRR worksheet 
provided.  The IRR was determined by dividing the lowest score by the highest score for all 
twelve criteria, known as the Highest Scoring Rater (HSR) and multiplying by 100 to determine 
the IRR percentage for each path segments.  An example of how IRR percentages are calculated 
for all path segments: if one researcher scored a path segment at 75 and the second researcher 
scored the same path segment at 68 then the lowest score (68) divided by HSR (75) multiplied by 
100 equals IRR is (68/75) x 100 = 90.67%.  Segments with scores less than 80% must be 
reassessed to determine where differences in ratings occurred.  To calibrate differences in how 
path segments were scored the research team discussed how they assessed criteria and reconciled 
any differences.  The overall IRR score for all 34 campus community segments was 94.2%, with 
individual segments IRR percentages ranging from 84% and 100%.  IRR scores for individual 
criterion ranged between 86% and 97% for IRR.  
Data Collection 
The walkability audit of the college community surrounding Wright State University was 
conducted during the summer of 2012, specifically July 28, 2012.  The main campus of Wright 
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State University was audited during the same time frame for comparison.  Maps were used to 
identify path segments to be evaluated.  Information on each segment, segment number, name of 
segment, start and end point, was entered into the Segment Identification List (see Table 1).  The 
two-person research team used data collection survey sheets to score each segment on each of 
the twelve criteria.  The research team walked and scored segments independently.  After each 
segment was audited the research team reconciled any difference and the scores were entered 
into the data collection survey sheet.  Daytime paths were audited during the day between 
8:30am and 5:30pm.  Twenty-five percent of the segments were scored at night to access the 
nighttime safety criterion.  Nighttime paths were audited in the evening after the sun had set and 
streetlights were on, between 8:30pm and 10:30pm.  The number of nighttime segments was not 
the 25% of the total path segments.  This was the result of splitting path segments during the 
walking audit of the campus community.  Some of the path segments were divided into shorter 
segments because of changes in the segments.  An example would be a segment being split into 
two path segments because the sidewalk went from being on both sides of the street to only one.  
The addition of the split path segments cause there to be more daytime path segments than 
nighttime path segments. 
Data Analysis 
Data from the collection survey sheets were transferred in the Postsecondary Education 
Campus Walkability/Bikeability Semantic-Differential Assessment spreadsheet to calculate the 
scores (see Appendix 3).  The spreadsheet includes formulas for calculating segment scores.  
Segments scores are calculated by category (safety, path quality and path temperature control).  
Each category is weighted based on its relative importance to walkability.  The Horacek 
instrument rates the safety category as most important.  Safety scores are given a weight of three.  
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The path quality category was rated the next highest in importance and is given a weight of two.  
Path temperature control was least important is given a weight of one.  Each category score is 
multiplied by the appropriate weight. 
Daytime Assessment Calculation 
(((Pedestrian facility score + Ped./MV Conflict + Crosswalks 
score) x 3) + ((Maintenance score + Path size score + Buffer score 
+ Accessible score + Bikeability score + Terrain score + Aesthetics 
score) x 2) + (Shade score))/120) x 100 
 
Nighttime Assessment Calculation 
(((Pedestrian facility score + Ped./MV Conflict + Crosswalks score 
+ Nighttime safety score) x 3) + ((Maintenance score + Path size 
score + Buffer score + Accessible score + Bikeability score + 
Terrain score + Aesthetics score) x 2))/130) x 100 
Segment scores could range between 0 & 100.  Segments with lower scores were 
assessed as less walkable, segments with higher scores assessed as more walkable.  The score 









Segments Grading Scale 
Grades % Definitions 
A ≥ 85 Highly Walkable 
B 70 to ≤ 85 Moderately Walkable 
C 70 to ≤ 55 Mildly Walkable 
F ≤ 55 Slightly or Not walkable 
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Results 
The purpose of this study was to describe the walkability of the community surrounding 
the Wright State University campus.  Thirty-four walking segments in the one-mile buffer zone 
surrounding the WSU campus that students use for daily off campus activity were audited for 
this study.  Each segment was evaluated on three categories: path safety, path quality and path 
temperature control.  Nighttime and daytime assessments were conducted to compare walkability 
at different times of the day.  The study area includes three distinct areas of the community 
surrounding campus: residential area to the west of campus, retail area across from Colonel 
Glenn Highway and a retail area on Fairfield Road. Each path segment was scored and given a 
grade based on measures provided in the Postsecondary Education Campus 
Walkability/Bikeability Semantic-Differential Assessment Instrument provided by (Horacek et 
al., 2012).  The average score was determined for each of the segments was calculated.  Based on 
the scores an overall walkability grade was assigned for the off-campus community, grades were 
also assigned for each of the three distinct areas of the community identified. 
Category Averages 
 The three categories that the Postsecondary Education Campus Walkability/Bikeability 
Semantic-Differential Assessment Instrument used are path safety, path quality and path 
temperature control.  Each category evaluates different criteria of a path segment and are scored 
to determine the walkability of each path segment.  The category averages show how each 
criteria score for the whole campus community. 
Path safety category. 
Table 3 shows the summary of scores for the first category, safety.  The safety items are 
the most important criteria and the scores are multiplied by a factor of three.  The average score 
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for the safety category for all the segments in the campus community is 3.1.  The criterion for 
crosswalks has the highest score with 3.8.   
Table 3. 
  
Path Safety Category Criterion Scores 
 
Criteria 









Average Path Safety Subscale Scores 3.1 0.8 
 
Nighttime safety has the lowest score with an average score of 2.0.  Pedestrian and motor vehicle 
conflict and nighttime safety scores are due to high traffic on Colonel Glenn Highway and the 
lack of streetlights and call boxes. 
Path quality category. 
Seven criteria are used to evaluate path segments on path quality.  This category has 
medium importance with respect to the overall walkability of the segments and is weighted by a 
multiplier of two.  Table 4 shows the average score for each of the path quality criterion.  
Overall, the average score for the path quality category is 3.4.  Path size and accessibility tied for 
the highest scores in this category with an average score of 4.2.  Bikeability has to lowest of 1.0.  






Path Quality Category Criterion Scores 
Criteria 















Average Path Quality Subscale Scores 3.4 1.19 
 
Path temperature control category. 
The final category and criterion is path temperature control, this is measured on segments 
assessed in the daytime only.  Path temperature is the least important criteria when it comes to 
walkability and is multiplied by one.  Path temperature control measures the amount of shade on 
a path segment.  The score for path temperature control is 1.4±0.57. 
Walkability Scores 
Overall walkability scores. 
The overall walkability score for the college community surrounding the Wright State 
University was 66% and is classified as mildly walkable.  Of the 34 segments, none of the 
segments were highly walkable.  Twenty-two segments scored in the moderately walkable range 
with an average score of 78%.  Six segments had an average score of 65% and were in the “C” 
grade range (see Table 5). 
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Table 5. 
Overall Walkability Grades 
Grade 
# of Segments Score (pct) 
A 







Total 34 66.2 
 
The majority of these mildly walkable segments were on Colonel Glen Highway, which as high 
motor vehicle conflict.  The final six segments being the least walkable and failing with an 
average score of 26% because two of the segments assessed at night and did not have sidewalks. 
Daytime and nighttime scores. 
Daytime walkability and nighttime walkability scores are calculated slightly differently; 
with daytime scores include the criterion of shade, while the nighttime scores include the 
criterion for nighttime safety (street lights and emergency call boxes).  Daytime walkability 
scores are higher than the nighttime scores.  Walkability of paths in the daytime was scored 69%, 
for a grade of “C.”  Walkability of paths in the nighttime is scored 52.3%, for a grade of F.  Two 
of the five nighttime audited path segments were assessed as not walkable, receiving path 
segment scores of 20%.  This resulted in low overall nighttime scores.  
The path safety average scores are similar for daytime (10.8±3.36) and nighttime 
(9.6±5.22).  Daytime path quality average scores (24.2±3.36) are higher than the nighttime 
scores (19.6±11.52).  
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Three WSU campus community areas. 
The campus community of WSU has three distinct areas that are divided by main 
thoroughfares and have different walkability scores.  The residential area had the best walkability 
score of the three areas with a score of 72% and is moderately walkable (see Table 6).  This area 
has good sidewalks and crosswalks, but has a low nighttime safety score 
Table 6. 








Number of segments 15 13 6 
   Pedestrian Facility 3.7 3.9 2.3 
   Ped./MV Conflict 3.8 2.8 1.2 
   Crosswalks 4.5 3.8 2.2 
   Nighttime safety 2.0 2.5 1.0 
Path Safety Average 3.1 2.7 1.5 
   Maintenance 4.3 4.5 3.0 
   Path Size 4.3 4.7 3.0 
   Buffer Zone 4.0 3.6 2.5 
   Accessibility 4.3 4.6 3.0 
   Bikeability 1.0 1.0 1.0 
   Terrain 3.7 4.4 3.0 
   Aesthetics 3.0 2.6 1.5 
Path Quality Average 3.5 3.6 2.4 
   Shade 1.5 1.5 1.0 
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The area along Colonel Glenn Highway has an overall walkability score of 69.7% and a grade of 
“C”.  Path segments in this area have wide sidewalks that are easily accessible to individuals in 
wheelchairs.  This area has a low nighttime safety score as well as conflict between pedestrians 
and motor vehicles.  The Fairfield Road area has the lowest overall walkability of the three areas.  
This area has a score of 43.3% meaning that the area is not walkable. No criteria in this area 
scored above 3.0.  All criteria but maintenance, path size, accessibility and terrain received low 
score.  All three of the campus community areas received low scores on the bikeability and shade 
criteria.  
Discussion 
Obesity rates in the United Stated continue to rise (CDC, n.d.).  Walking is an excellent 
form of exercise to improve BMI and reduce risk factors for cardiovascular disease, Type-2 
diabetes and cancer.  Young adults who attend universities and college have a unique 
environment in which to live.  University and college campuses are designed with multiple 
destinations within a close proximity.  The area surrounding a campus also is a unique 
environment, with housing, retail and commercial areas close by.  Having the ability to walk to 
the college campus as well as the destinations surrounding the campus can be an excellent way to 
get exercise.   
A walkability audit was done on the both the Wright State University campus and the 
surrounding college community.  The focus of this study was to assess the walkability of the 
college communities surrounding the university campus.  The campus community was 
determined using a one-mile buffer zone from the WSU campus areas.  Horacek et al. (2012) 
Postsecondary Education Campus Walkability/Bikeability Semantic-Differential Assessment 
Instrument was used to conduct the audit.  The campus community is divided into three distinct 
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areas, a residential area that includes off campus housing, a commercial and retail area across 
from campus and a retail area, which includes a mall. 
Overall Campus Community Walkability 
The walkability of the campus community is mixed.  The overall walkability of the 
campus community is classified as mildly walkable with an audit score of 66%.  The study by 
Horacek et al. (2012) found the average walkability of fifteen university and college campuses to 
be 73%, with Midwestern universities having a slightly higher scores.  The WSU campus 
community walkability score is lower than the existing research.  Twenty-two path segments 
scored as moderately walkable, but six scored so low that they are classified as not walkable.  
Horacek et al. (2012) found that 1 in 10 path segments studied did not support walking, which is 
slightly better compared to the WSU campus community with 17% not supporting walkability.   
Overall, the three criteria that scored the highest in the WSU campus community (4.0 or 
higher) were path maintenance, path size and accessibility for mobility-impaired individuals.  
The majority of the sidewalks audited were five feet or greater in width and had ramps and were 
accessible to all individuals, even individuals who use wheelchairs, allowing for easy movement 
on the sidewalk and around other walkers.  Eight-seven percent of universities studies by 
Horacek et al. (2012) had acceptable path maintenance scores over 4.0, with 4.2 mean score for 
all universities studies.  In respect to path size and accessibility for mobility impaired, 60% of the 
universities studied scores above 4.0 and a mean score of 4.0 and 4.1 respectfully (Horacek et al., 
2012).  Horacek et al. (2012) study showed path maintenance and aesthetics to be the two criteria 
that most universities studied highest.  Sixty-three percent of universities had an acceptable 
aesthetics score (mean score of 4.1), whereas WSU campus community has an aesthetics score of 
2.6 (Horacek et al., 2012). 
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Criteria for bikeability and shade received the lowest scores.  None of the path segments 
had designated bike lanes or paths, which is similar results to Horacek et al. (2012) study that 
found no universities having acceptable score (mean score 1.54) for bikeability.  This a concern 
for two reasons, bike and motor vehicle conflict, similar to pedestrian and motor vehicle conflict 
could limit the ability to ride bikes anywhere in the area.  The second reason that not having bike 
lanes is a concern is that bicycles travel faster than pedestrians.  When bikes and pedestrians 
occupy the same sidewalk then there is a possibility of injuries to both bicyclists and pedestrians.  
Biking, like walking, is an excellent form of exercise and transportation.  Biking is a common 
mode of transportation used by many college students.  Having access to bike paths would 
increase the likelihood of students biking, especially from the residential area surrounding 
campus.   
Shade scored low because most of the trees in the area were immature trees or the large 
roads did not allow for trees.  There was adequate shade in the residential area of the campus 
community.  Horacek et al. (2012) found that only seven percent of the universities studied had 
acceptable scores for the shade criterion, with a 2.6 average criterion score. 
Path Safety, Quality and Temperature 
Path features were grouped into three categories that are important to walkability; path 
safety, path quality and path temperature control.  Comparing the three categories, path safety 
and path quality have average scores of 3.1 and 3.4, respectfully.  Path safety category is the 
most important of the three categories.  This overall path safety score shows that the campus 
community is moderately safe to walk.  The safety scores would have been higher except that 
two of the nighttime safety path segments did not have any lighting or call boxes and as a result 
received the lowest possible scores of 20%.  Only a few path segments had no sidewalks or 
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crosswalks.  Unfortunately three of those path segments were on one of the busiest streets 
audited.   
The result of the path quality category audits again show that, overall, the campus 
community was moderately walkable.  The lack of bike lanes or designated bike paths, as 
mentioned above, lowers the path quality in the area.  Deficits in aesthetics in the area resulted in 
low scores.  Walking paths in the campus community lacked visual interest, such as green 
spaces, and comfort amenities, like benches, water fountains, and statues.  The last category, path 
temperature control had the lowest score of 1.4.  Path temperature control also received low 
scores due to the lack of shade from trees. 
There is considerable room to improve walkability in the campus community surrounding 
Wright State University.  In both the Colonel Glenn Blvd and Fairfield Road area there are a 
number of improvements that could improve walkability.  These two roads have areas that 
scored high on pedestrian and motor vehicle conflict neither has adequate sidewalks or a 
sufficient number of crosswalks.  These areas also a lack visual appeal and shade that could 
enhance walking.  Aesthetics improvements has been shown to encourage walking (Saelens and 
Handy, 2008).  Efforts to improve walking access on these roads could encourage students to 
walk to the Fairfield Commons Mall and other retail stores in the area. 
Residential, Commercial and Retail Areas 
There are three very distinct areas that make up the campus community surrounding the 
WSU campus.  A residential area west of campus is made up consists of mostly apartment 
complexes, with four restaurants, and one grocery store on Colonel Glenn Highway.  The other 
two areas are commercial and retail areas south of the campus.  One is on the south side of 
Colonel Glenn Highway and the other is over I-675 south of campus on Fairfield Road.  Frank et 
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al. (2010) and Leslie et al. (2005) found that having mixed land use as an important component 
to increasing walkability.  Even though the campus community has three areas that have natural 
boundaries, all three are accessible to each other allowing students to walk to multiple 
destinations within the one-mile buffer zone. 
The residential area was moderately walkable with lower traffic volume than to the other 
two areas.  The streets in this area have quality sidewalks but most do not have traffic control 
measures at crosswalks.  Decrease quality sidewalks has been shown to have a negative 
influence on walking (Southworth, 2005; Lee, Ory, Yoon, & Forjuoh, 2013).  Nighttime safety is 
a concern in this area since there are limited streetlights and no call boxes.  Lovasi et al. (2012) 
and Yang et al. (2012) found that walking decreases in areas that have increase violence.  Terrain 
in this area is a little hilly and walking could be difficult.  The residential area has few aesthetic 
qualities and is not very visual appealing.  Overall the residential area was walkable, but 
nighttime safety needs to be improved and more traffic controlling measures are needed at 
crosswalks.  Efforts to increase the aesthetic appeal would increase the desirability of the area as 
a place to walk. 
Overall the feeling of walkability that has the greatest influence on if an individual 
chooses to walk in the residential area near WSU campus is the nighttime safety.  Campus has 
the infrastructure that allows for walking at night, but there is a lack of streetlights and call boxes 
that would cause individuals to drive to and from campus even though they are within an easy 
walk to campus. 
The Colonel Glenn Highway commercial and retail area has commercial office buildings, 
restaurants, hotels, and retail shops that attract students as well as the general public.  This area 
includes the path segments on Colonel Glenn Highway.  Colonel Glenn Highway, a very large, 
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four-lane road with few traffic lights.  The traffic volume is high and can be excess speeds of 45 
miles/hour, which is a safety concern for pedestrians.  These characteristics reduce the 
desirability of the area as a walking destination and studies have shown that areas with high 
traffic has higher incidence of pedestrian accidence and deaths (Southworth, 2015; Giles-Corti et 
al., 2011, Lovasi et al., 2012).  The feeling of walking in Colonel Glenn Highway commercial 
area is pleasant after crossing Colonel Glenn Highway.  Colonel Glenn Highway is the largest 
obstacle for walking in this area. 
The Fairfield Road retail area has the lowest walkability score of all three areas.  Fairfield 
Road starts at the intersection of Colonel Glenn Highway and goes over I-675.  Fairfield Road is 
a four-lane of road with heavy traffic and on and off ramps for I-675.  This section of Fairfield 
Road is the only possible route to walk to reach the retail area near Fairfield Commons Mall.  
The area has many retail areas that are destinations for students, including the Fairfield 
Commons Mall, Wal-Mart shopping area, and another retail area with restaurants and retail 
stores.  The main concerns with this area are no sidewalks and crosswalks along Fairfield Road 
and traffic is heavy.  To cross over I-675, individuals are required walk on the shoulder of the 
road with no sidewalk.  There are no crosswalks to control traffic to assist pedestrians to cross 
three intersections of on and off ramps.  The next two intersections on Fairfield Road have only 
one crosswalk at each of the intersections.  The lack of sidewalks, crosswalks and heavy traffic 
on Fairfield Road makes these path segments the least walkable path segments of the campus 
community and the most unsafe path segment. 
Walkability of WSU Campus and Campus Community 
The WSU campus, like most college and university campuses, has a mix of academic 
buildings with residential dormitories, recreational facilities and athletic venues.  The on-campus 
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area is designed to be navigated by walking, especially between academic buildings and other 
campus buildings.  Most of WSU academic buildings can be reached by walking a short 
distance.  Residential building and athletic venues are located on the periphery of campus away 
from the majority of the academic buildings. 
A walkability audit of Wright State University campus and campus community was 
conducted at the same time as the campus community by the same research team.  A comparison 
of the sixty-six on-campus path segments with the thirty-four segments in the campus 
community shows that walkability scores are higher on-campus (Nguyen, 2012).  On-campus 
paths received an average score of 83% compared to the average score of 66% given to paths in 
the campus community area. 
On-campus path safety category is higher with an average score of 4.6 compared to the 
average score of 3.1 in the campus community (Nguyen, 2012).  A major difference between on-
campus and the campus community is the amount of motor vehicle traffic.  On-campus roads 
have large speed bumps at most crosswalks to slow traffic down, there were no speed bumps in 
the campus community.  Some path segments in the campus community are along large roads 
with high volume and fast traffic.  Also, many of the campus paths have no pedestrian motor 
vehicle conflict because they are not adjacent to a road or go between academic buildings.  The 
other criterion that differed between on-campus and the campus community was nighttime 
safety.  The on-campus areas had more call boxes than were available on public streets. 
Both areas have average path quality category scores that were moderately walkable.  
The on-campus average path quality category score was 3.9 (Nguyen, 2012); the campus 
community average score was slightly lower at 3.4.  Neither on-campus nor the campus 
communities have designated bike lanes.  Buffer zones and path size scores differed on-campus 
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and in the campus community.  The difference can be attributed to the number of on-campus 
paths that were not adjacent to roads and were wider than five feet.  The greatest difference 
between on-campus and the campus community is the aesthetic criteria.  On-campus has a score 
of 3.7 compared to 2.6 for the campus community because the campus is more designed for 
walking; the aesthetic amenities are more common than are found in the campus community.  
More artwork, green spaces, and areas for students to gather are available on the campus. 
The differences between on-campus and the campus community can be anticipated.  The 
on-campus was designed to have less motor vehicle conflict.  Having designating parking areas 
helps with this.  Also the campus was designed with aesthetic amenities in mind.  The campus 
community is designed for utilitarian use.  As a result priority on visual appeal is much lower. 
Public Health Implications 
Walking and biking for transportation improves the health of the individuals, reduces the 
amounts of cars of the road and can improve air quality (or something broad like that).  Rates of 
walking and biking are associated with the safety, quality and aesthetics of the built environment. 
The campus community has many of the important factors that create a walkable environment.  
There are multiple destinations within a short distance from campus.  Residential areas are close 
to both campus and off-campus commercial and retail destinations.  The connectivity of the 
campus community in the residential area has good walking path segments.  The walking paths 
around the WSU campus have a number of positive features; however, select features are absent 
and certain areas need greater attention.  The Fairfield Road path segment does almost nothing to 
increase connectivity between campus and the retail areas.  The ability to walk safety to the mall 
and other stores is severely limited. 
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By making the areas around WSU campus more walkable, non-students would have the 
increased ability to walk to the multiple retail and commercial areas around campus.  The 
possibility of a pedestrian walking bridge over I-675 or improving the walkability of Fairfield 
Road would allow greater access to from the campus and areas to the north of I-675 to the mall 
and other stores. 
Recommendations 
The recommendations that have come out of this study are specific to low scores for 
individual criteria in each of the three areas. 
 The overall campus community needs to improve the access to bikes by adding 
bike lanes to the major streets of Colonel Glenn Highway and Fairfield Road. 
 Improving the visual interest and aesthetics in the area would improve 
walkability. 
 The residential area needs improved lighting. 
 Additional call boxes are needed both on campus and in the campus community. 
 Improve traffic on Colonel Glenn Highway, by decreasing the posted speed limit. 
 Additional traffic lights and decreased number of lanes would slow the traffic and 
make it safer for pedestrians. 
 Improve access to the commercial and retail areas across from campus and 
Colonel Glenn Highway by adding crosswalks and improving intersections for 
pedestrian access. 
 Improve access to the retail area on Fairfield road by adding a pedestrian bridge 
over I-675. 
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 Add sidewalks and crosswalks on Fairfield Road between Colonel Glenn 
Highway and Pentagon Road. 
 Add sidewalks on Pentagon Road to improved access to the retail stores. 
Study Limitations 
A limitation to this study is the low number of path segments audited.  Two factors 
limited the number of path segments.  First, Wright Patterson Air Force Base restricted the one-
mile buffer zone.  Some of the path segments within the one-mile buffer zone were in base 
housing and are not accessible to the normal students of WSU.  Second, some of the areas on the 
south side of I-675 was not accessed because it would have been a greater than a one mile walk 
to reach campus from those areas.  The low number of path segments could possible effect the 
overall score of the campus community. 
Another limitation of this study is that the instrument does not include the larger concepts 
of walkability, like mixed land use, connectivity, and crime, in its evaluation.  The 
Postsecondary Education Campus Walkability/Bikeability Semantic-Differential Assessment 
Instrument is a good tool for evaluating walkability with respects to paths and but does not 
evaluate the larger community for walkability. 
Conclusion 
The overall walkability of the area surrounding the Wright State University campus is 
adequate but has many areas that could be improved.  The one-mile area surrounding the Wright 
State University campus scored moderate in walkability. Overall most of the paths were safe and 
had quality sidewalks, but could improve in aesthetic qualities and the addition of bike lanes.  Of 
concern, six paths were deemed not walkability.  These paths had high traffic volume and no 
sidewalks.  The campus community walkability score is lower that the on-campus walkability, 
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which is to be expected since the campus has been designed with walking in mind.  The campus 
community path segments were audited on twelve criteria and the criteria for nighttime safety, 
bikeability and shade scored poorly, with scored below 2.5.  The criteria for maintenance, path 
size and accessibility all had an average score above 4.0.  Of the thirty-four path segments 
evaluate, four path segments scored very low causing the overall walkability score to be lower. 
The campus community has three distinct areas with distinct land uses and areas of 
improvements.  The residential area needs to have better nighttime safety.  The retail and 
commercial areas need better connectivity to the campus itself.  The essence of a walkable 
community is having a variety of types of destinations easily accessible, within ten to twenty 
minute walk.  Although the campus community has walkable destinations, increasing the path 
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Appendix 1: Postsecondary Education Campus Walkability/Bikeability Semantic-Differential 
Assessment Instrument’s Data Collection Survey (Horacek et al., 2012) 
Safety Criteria     





  Sidewalk on one 
side of road 
  Continuous sidewalk 
on both sides of road 
or completely away 
from road 








high traffic volume, 
or poor visibility 
for foot or bike 
traffic 
      Low conflict 
potential: no vehicle 
traffic and good 
visibility for foot or 
bike traffic 
    
C. Crosswalk 
Quality  
No crosswalk at 
major intersection 




traffic control (i.e., 
stop signs or lights)
Crosswalk 
with traffic 
control or walk 
signal 
No intersection or 
crosswalks are 
clearly marked and 
traffic controlled 
    
D. Nighttime 
Safety Features  
No lights or no 
visible emergency 
call box 
Dim light or no 
visible emergency 
call box 







Well-lit and visible 
emergency call box 
    
Path Quality Criteria     
CRITERION 1 2 3 4 5 SCORE COMMENTS 
E. Path 
Maintenance  
Major or frequent 
tripping/falling 
hazards such as 
cracked or buckled 
pavement, standing 
water 
      No tripping/falling 
hazards 
    
F. Path Size  No permanent 
facilities 
<3 feet wide or 
significant barriers 
to passage 
    >5 feet wide, barrier 
free 
    
G. Buffer Zone  No buffer from 
roadway 
    >4 feet from 
roadway 
Not adjacent to 
roadway 
    
H. Accessible/ 
Passable for 









handrails on steps) 





Easy access for 
wheelchairs or other 
mobility impaired 
    
I. Bikeability  No designated bike 
lane 
Designated bike 
lane shared with 
parking area 
Narrow (<3 feet) 
designated bike 
lane on road 
Wide (>3 feet) 
designated 




bike lane separated 
from cars on road 
and walking path 
    
J. Terrain  Very hilly or steps 
that require extra 
effort 
  Moderate hill that 
requires some 
effort 
  Flat or level, easy to 
walk or ride 
    





benches or water 
fountains) 
      Pleasant  (visually 
inviting, quiet, 
benches and water 
fountains available) 
    
Path Temperature Comfort Criterion     
CRITERION 1 2 3 4 5 SCORE COMMENTS 
  L.  Shade  No shade       Full shade     
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Appendix 2: Postsecondary Education Campus Walkability/Bikeability Semantic-Differential 





street/area Start point End point Evaluator 
          
          
          
          
          
          
          
          
          
          
          
          
          
          
          
          
          
          
          
          
          
          
          
          
          
          
          
          
          
          
          
          




Appendix 3: Postsecondary Education Campus Walkability/Bikeability Semantic-Differential 
Assessment Instrument’s Data Entry (Horacek et al., 2012) 
DATA ENTRY 




























































































































25% segments evaluated at night 
                            x 0 0 
0.0
0 
                            x 0 0 
0.0
0 
                            x 0 0 
0.0
0 
                            x 0 0 
0.0
0 

















































































































































75% segments evaluated during the day 
            x                 0 0 
0.0
0 
            x                 0 0 
0.0
0 
            x                 0 0 
0.0
0 
            x                 0 0 
0.0
0 



























/0! 0 0 
0.0
0 
The equations embedded here in the excel file are listed below as a reference. 
Paths Assessed During Daylight:  
Daytime Walkability/Bikeability Score = (((3 * [pedestrian facilities + conflict + crosswalks]) + (2 * [maintenance + path size + buffer + 
accessible/passable + bikeability + terrain + aesthetics]) + shade)/120) * 100) 
Paths Assessed at Night:  
Nighttime Walkability/Bikeability = (((3 * [pedestrian facilities + conflict + crosswalks + nighttime safety]) + (2 * [maintenance + path size + 
buffer + accessible/passable + bikeability + terrain + aesthetics]))/130) * 100) 
Grade A = score ≥85 indicates excellent support for walking and biking 
Grade B = score 70 to <85 indicates satisfactory support for walking and biking 
Grade C = score 55 to <70 indicates fair support for walking and biking 
Grade F = score <55 indicates poor support for walking and biking.   
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Appendix 4: Postsecondary Education Campus Walkability/Bikeability Semantic-Differential 
Assessment Instrument’s Calculating the Inter-Rater Reliability Score (Horacek et al., 2012) 
INTER-RATER RELIABILITY 
Interrater Reliability for walkability segments (>0.8 desirable) 
Segment Evaluated for Interrater 
Reliability Evaluators scores 
#  Name of segment  1 2 3 Comments 
            
            
            
            
            
            
            
            
            
Lower score for a Rater is divided by highest score for each Evaluator/Rater.  












5/ HSR Comments 
Segment 1             
Segment 2             
Segment 3             
Segment 4             
Segment 5 (evening)             




Appendix 5 – Community Maps  
 
 
Wright State University campus community maps (residential area). 
 
  
Map data ©2013 Google -
To see all the details that are visible on the
screen, use the "Print" link next to the map.
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Map data ©2013 Google -
To see all the details that are visible on the
screen, use the "Print" link next to the map.
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Appendix 6: Additional Path Segments  
 



















Appendix 7 – List of Tier 1 Core Public Health Competencies Used in CE 
Domain #1: Analytic/Assessment 
Describe the characteristics of a population-based health problem (e.g., equity, social determinants, 
environment) 
Use variables that measure public health conditions 
Use methods and instruments for collecting valid and reliable quantitative and qualitative data 
Identify sources of public health data and information 
Recognize the integrity and comparability of data 
Identify gaps in data sources 
Adhere to ethical principles in the collection, maintenance, use, and dissemination of data and 
information 
Describe the public health applications of quantitative and qualitative data 
Collect quantitative and qualitative community data (e.g., risks and benefits to the community, health and 
resource needs) 
Use information technology to collect, store, and retrieve data 
Describe how data are used to address scientific, political, ethical, and social public health issues 
Domain #2: Policy Development and Program Planning 
Gather information relevant to specific public health policy issues 
Describe how policy options can influence public health programs 
Gather information that will inform policy decisions (e.g., health, fiscal, administrative, legal, ethical, 
social, political) 
Identify mechanisms to monitor and evaluate programs for their effectiveness and quality 
Domain #3: Communication 
Communicate in writing and orally, in person, and through electronic means, with linguistic and cultural 
proficiency 
Participate in the development of demographic, statistical, programmatic and scientific presentations 
Domain #4: Cultural Competency 
N/A 
Domain #5: Community Dimensions of Practice
Recognize community linkages and relationships among multiple factors (or determinants) affecting 
health (e.g., The Socio-Ecological Model) 
Identify community assets and resources 
Domain #6:Public Health Sciences 
Describe the scientific foundation of the field of public health 
Describe the scientific evidence related to a public health issue, concern, or, intervention 
Retrieve scientific evidence from a variety of text and electronic sources 
Discuss the limitations of research findings (e.g., limitations of data sources, importance of observations 
and interrelationships) 
Partner with other public health professionals in building the scientific base of public health 
Domain #7: Financial Planning and Management 
Adhere to the organization’s policies and procedures 
Domain #8: Leadership and Systems Thinking 
Describe how public health operates within a larger system 
Use individual, team and organizational learning opportunities for personal and professional development
Participate in mentoring and peer review or coaching opportunities 
 
